Abstract: An efficient protocol was developed for the synthesis of 1,2,4-oxadiazinan-5-one derivatives via [3 + 3] cycloaddition of in situ generated aza-oxyallyl cations with nitrones. This method provides high yields of the heterocyclic products, excellent regioselectivity and broad substrate scope. [6] . To the best of our knowledge, reference [6] is the only report of this type of synthesis of 1,2,4-oxadiazinan-5-ones. Nitrones are particularly useful for the construction of a variety of nitrogen-and oxygen-containing five and six-membered heterocycles [13] [14] [15] [16] [17] [18] [19] .
A number of medicinally important heterocycles have been prepared by [3 + 1] , [3 + 2] , [3 + 3] , and [3 + 4] cycloadditions [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] of aza-oxyallylic cations with various synthons including alkynes, dienes and aldehydes. However, the [3 + 3] cycloadditions of aza-oxyallylic cations with nitrones have not received much attention until recently [6] . To the best of our knowledge, reference [6] is the only report of this type of synthesis of 1,2,4-oxadiazinan-5-ones. Nitrones are particularly useful for the construction of a variety of nitrogen-and oxygen-containing five and six-membered heterocycles [13] [14] [15] [16] [17] [18] [19] .
As part of our effort to develop efficient synthetic methodologies for the synthesis of heterocyclic molecules [19, 20] , we wish to report the synthesis of 1,2,4-oxadiazinan-5-ones via [3 + 3] cycloaddition of in situ generated an aza-oxyallyl cation with nitrones. The aza-oxyallyl cation is easily generated from N-(benzyloxy)-2-bromo-2-methylpropanamide (1 in Scheme 1). Compared to Wang's report [6] , our method utilizes simple and readily available inorganic base Na 2 CO 3 instead of 4-dimethylaminopyridine (DMAP) used in Wang's reaction. Acetonitrile was employed as a solvent in our method in contrast to the more expensive hexafluoro-2-propanol used in Wang's reaction.
The reaction of 1 and nitrone 2a was investigated as a model [3 + 3] cycloaddition (Scheme 1). The desired 1,2,4-oxadiazinan-5-one 3a was obtained in a 98% yield using Na 2 CO 3 as the base and acetonitrile as the solvent at 50°C. The use of other bases including K 2 CO 3 , NaOAc, NaOH, pyridine, DBU and TEA resulted in a greatly diminished yield of 3a. Also, only a trace amount of the product was isolated for the reaction conducted in MeOH, CF 3 CH 2 OH, DMF, THF or DCM. It is worth mentioning that the use of Wang's solvent gave only a moderate yield of 3a of 65%. Under the optimized conditions, the use of other substrates 2b and 2d-m gave good to excellent yields of products 3 ranging from 77% to 98%. The only exception was a failed synthesis of 3c which, apparently, is due to the steric hindrance in the starting nitrone 2c.
Experimental

1
H nuclear magnetic resonance (NMR) and 13 C NMR spectra were taken in CDCl 3 at 400 MHz and 100 MHz, respectively. Mass spectra were obtained using the electrospray ionization (ESI) mode. Nitrones 2a-m were prepared as previously reported [6] . All products 3a-m are colorless oils. 
General procedure for synthesis of substrate 1
The following modification of the previously reported procedure was used [6] . A mixture of O-benzylhydroxylamine hydrochloride (1 g, 6.3 mmol) and triethylamine (0.88 mL, 6.3 mmol) in dichloromethane (30 mL) was cooled to 0°C and treated dropwise with 2-bromo-2-methylpropanoyl bromide (0.75 mL, 6.3 mmol). The mixture was stirred for 4 h at 0°C, then quenched with water and washed with brine (×3). The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified by silica gel chromatography eluting with ethyl acetate/hexanes to give haloamide 1 as a white solid; yield 1.3 g (80%).
Synthesis of 3a,b and 3d-m
A mixture of nitrone 2 (1.1 mmol), haloamide 1 (1.0 mmol) and sodium carbonate (2 mmol) in acetonitrile (20 mL) was stirred at 50°C, and the reaction progress was monitored by silica gel TLC eluting with hexanes/ethyl acetate, 5:1. The mixture was filtered through the short pad of celite, and the filtrate was concentrated under reduced pressure. The residue of 3 was purified by silica gel chromatography eluting with hexanes/ethyl acetate, 10:1. )-3,6,6-trimethyl-2-(4-nitrophenyl)-1,2,4 )-3,6,6-trimethyl-2-(naphthalen-2-yl)-1,2,4 134.8, 134.1, 132.9, 131.4, 129.9, 128.9, 128.6, 128.4,  128.2, 127.9, 126.0, 125.6, 82.0, 77.2, 41.5, 24.1 
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